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15 (Dm. Mx.f^Mg-^#»;dSma s s%-e2 0%iy.T (Of^^^i*) T'feSNi- 
Mg-a-^J^^i: UT»i-S^t;OS, ^P^<^MgO«^^g5C_hT'^sf*UV\ 
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^1 



(mass%) 



No 




c 


Ni 


Co 


Mo 


Ti 


Al 


N 


0 


Mg 


Alppm/ 
MgpDm 


m 


1 




0. 004 


18.2 


9.5 


4.9 


0. 45 


0. 11 


0. 0014 


0, 0005 


0. 0045 


24. 4 








0. 004 


18.2 


9.5 


4.9 


0. 45 


0. 11 


0. 0007 


0. 0005 


0. 0001 






2 


mm 


0. 004 


18.3 


9.5 


5.0 


0. 47 


0. 13 


0. 0010 


0. 0006 


0. 0017 


76. 4 








0. 004 


18.3 


9.5 


5.0 


0. 47 


0. 13 


0. 0008 


0. 0005 


0. 0001 


1 




3 


mm 


0. 003 


18.3 


9.4 


5.0 


0. 46 


0. 14 


0. 0013 


0. 0004 


0. 0014 


lOO 






mm. 


0. 003 


18.3 


9.4 


5.0 


0. 46 


0. 14 


0. 0007 


0. 0005 


0. 0002 




m 


4 




0. 004 


18.2 


9.4 


5.0 


0.45 


0.13 


0. 0011 


0. 0005 


0. 0020 


65. O 








0. 004 


18.2 


9.4 


5.0 


0. 45 


0. 13 


0- 0007 


0. 0004 


0. 0002 






5 


mm 


0. 004 


18.2 


9.4 


5.0 


0.49 


0. 12 


0. 0012 


0. 0008 


0. 0004 


30O 


it 






0. 004 


18.2 


9.4 


5.0 


0. 49 


0. 12 


0. 0008 


0. 0005 


0. 0003 






6 


mm 


0. 004 


18.3 


9.5 


4.9 


0. 45 


0. 13 


0. 0013 


0. 0007 


0. 0003 


433 


Vc 




mm 


0, 004 


18.3 


9.5 


4.9 


0. 45 


0. 13 


0. 0007 


0. 0005 


0. 0001 






7 


mM 


0. 005 


18.4 


9.2 


5.5 


0.44 


0. 13 


0. 0005 


0. 0005 


0. 0029 


44.8 






mm 


0. 004 


18.3 


9.2 


5.5 


0.44 


0. 13 


0. 0005 


0. 0005 


0. 0005 




8 


mm 


0. 003 


17.9 


9.3 


5.3 


0. 47 


0. 10 


0. 0005 


0. 0006 


0. 0012 


83.3 




mm 


0. 002 


17.9 


9.2 


5.3 


0. 47 


0. 10 


0. 0005 


0. 0005 


0. 0001 




Q 

u 




0. 005 


18.1 


8.9 


5.1 


0.49 


0. 12 


0. 0010 


0. 0004 


0, 0048 


25.0 






mm 


0. 004 


18. 1 


8.9 


5.0 


0.48 


0. 12 


0. 0009 


0. 0004 


0. 0011 






10 


wm 


0. 003 


18.3 


9.4 


4.9 


0. 46 


0. 12 


0. 0010 


0. 0005 


0. 0017 


70.6 






mm 


0. 003 


18.3 


9.5 


5.0 


0. 46 


0.11 


0. 0009 


0. 0004 


0. 0003 






11 


mm 


0. 005 


18.3 


9.2 


5. 1 


0. 46 


0.13 


0. 0005 


0. 0006 


0. 0002 


650 


It 




mm 


0. 004 


18.3 


9.2 


5.0 


0. 45 


0. 13 


0. 0005 


0. 0004 


0. 0002 




m 


12 ■ 


mm 


0. 004 


18.0 


9.3 


5.3 


0.44 


0. 12 


0. 0010 


0. 0004 


0. 0003 


400 


It 




mm 


0. 003 


18.1 


9.2 


5.3 


0.44 


0. 13 


0. 0009 


0. 0003 


0. 0001 
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Button Melting) ^feS:fflV^T. i^>':7"/^(D:^JS>t ^*PI^ • 

15 :/bo 

MgO;6S^^2|ct7feoTV^5'^><^>^5, 8 0%-efe5 ;i ^ §r5i^b^o 

EBBMfeT?tt£jtJLfc^^Si|b©«d^®m^3^K^lil3 a. mSfc. El4a. IU 
4 b m 3 a , H 3 b {iN o . 2 (D:2js:^5g-eM g om<D:f\-^m. m 4 «Jt 

mmXh^. El4a. 04b«Al 20 3;iS^Ufci;h:fci^, 4 b tf^yV 
25 rMgO-Al 2O3J m(D^^!\^X'h^o 

Ai^. VAR^COm^^ 12 5 CCX 2 O^rHlCDy— :^>'^^^TJ^^ofc:^, 
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No. 1 ~N o . 6 (D-r/U=i^—Z?^^^m^(omi^mit^ hW^i^n^ 1 0 0 g ^ 
5 fco 



^2 



Na 






mm 


1 


66. 7% 


16. 0 




2 


16. 7% 


14. 1 




3 


0% 


12. 8 




4 


0% 


12. 5 


^mm 


5 


82. 9% 


22. 4 




6 


73. 5% 


21. 1 





10 (*&.::l^X. r^U^-rM^^mtl-i, (MgO-AlgOa) ^ 

Al 203^1c^"t-§„ ) 

J:St>(^T'Ji^fc°^.yl- (MgO-AlgOg) ^mih^ hM. & O^W-(Omi\:,m t 
20 V>— IFISOM g Ofi. Ms hot \^^m bT>^ t'^-zVMtD^'fbi^^^^^M^^fc^^ ^ 
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1115a. iii5b. Else i^:^mm(Dm^&3^j:m^mm^^m(Dm'f-m^m^M 

5 Sr:^-t-„ ms ai-tMgO^^^. EI 5 b (MgO-AlgOg) ©;j<.tf^/PM 

m 6 a . HI 6 b {e:^Lfc(Dfi, itmm(DMM^fj:mtmm^^m(Dm^mmm 

^MX-h^. me a«Al gOg^iO-fei^. 0 6 bf:i TMgO-Al 2O3J 

•^MMitm(DmM^^hiif\ s EMT-i 0 0 0 0 M(Dmtm^^mtm^m.^i. 
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3 

























mm 




(ppm) 




$ (Mm) 






7 


5 


0 


11.0 


3.4 




8 


5 


15% 


14.1 


4.3 




9 


10 


0% 


9.8 


6.8 




10 


10 


0% 


10.6 


7.1 




11 


5 


85% 


21.6 


6.2 




12 


10 


79% 


23.2 


10.7 





m^. ±U(D mm *^e>si5^^i^ffi(Df-v>^7w§:^siufeo 

i^mnmuMN o . 7 ^ jrk^^mj^N 0.11 <D^wn^ 125 

15 mm(D##i: bfco ^Je:. mi^s 2 CCx 0. 5 ^rslo^-^-fb^a:^, 4 8 

Ot:x 3^P^©^^^3S<Sr^TV^^ KJ^No. 7^M;ij5;^No. 1 1 tfD#><r 1 0 

^cD^^^g^S^^^Sr, ®^^S^^^^:^{;l-c. ;^^Mi|ii4 0 OMP a -egE 

^i^;i^srff ofco j^^^^tt, 2 0kHz (Dmwimm(Dwmmm^^ s o m s . 
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•:^^:^'^-y^'^mmmvi^mm'p<Dift-^m^^i^:^ju (Mgo-Ai 2O3) 

ma--' 2 0 0 p pma^^ L.. Mg-^:#4tr^^byh. ^4om^^:fr6 1 
t o nmnWM mm : F e XXJ^^^-^m^^H'^) ^^UVtio 
VIMXn-M^mi 3. 3 kPa}C*5VN-r. ^^^f {CIN i -M g ^^(H j: 5 
20 Mg(Di^;tjp^fTJ^^V\ ^©^^|^T*^S$iir. VARf^lft-f-Sl^^iSlfflia^ 

25 ^m^\^t:io 'VAR(D^i-^^tl^inm~(Dh(D^m\f\ M^mi-±1. 3 Pa, 
lSA«?5SttiiM(^);t^^-C 6 . 5 KAXmm bfc„ 

#btI/fc^^^if®T^fe4 0 OmmX 5 0 mm. (D^^yJi^mW^ . Wi^Hkm^ 
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20 

4 0HRC±5 tr#sJ:5(ii. mAtii-ii 0 0 ox:x*immuami\^X7b^^^^ 

U "tommmi^tl^XS 2 O'C^i^bS 8 0X^<D2 0'X:M^<DmjEUmxif^m 

^4 



(niass%) 



Na 




c 


Si 


Mn 


Cr 


Ni 


Al 




M 
W 


n 
U 


Mg 


Alppm/ 
Mgppm 


as 


1 




0. 030 


0. 29 


0. 32 


6.01 


3. 00 


0. 80 


1. 50 


0. 0015 


0. 0012 


0 0080 










0.029 


0. 29 


0. 32 


6. 01 


3. 00 


0. 80 


1. 50 


0. 0009 


0. 0006 


0. 0002 




2 




0.031 


0.28 


0.31 


5. 13 


3. 03 


0. 85 


1.45 


0. 0016 


0. 0011 


0. 0099 


85.8 








0. 031 


0. 28 


0.30 


5. 13 


3. 03 


0. 85 


1.45 


0. 008 


0. 0005 


0. 0003 






3 




0. 029 


0. 29 


0, 29 


5. 03 


3,02 


0. 90 


1. 52 


0. 0009 


0. 0005 


0. 0092 


97.8 






mm. 


0. 029 


0.29 


0. 29 


5. 03 


3. 02 


0. 90 


1.52 


0. 0006 


0. 0004 


0. 0002 




m 


4 




0. 030 


0. 29 


0. 32 


6. 01 


3. 00 


0. 75 


1.50 


0. 0015 


0. 0013 


0. 0102 


73.5 






mm. 


0. 030 


0- 29 


0. 32 


6. 01 


3. 00 


0. 75 


1. 50 


0. 0008 


0. 0005 


0. 0002 




m 


5 


mm 


0. 031 


0. 30 


0. 32 


6. 50 


3. 56 


0. 82 


1.48 


0. 0015 


0. 0020 


0. 0002 


4100 


it 




mm 


0. 031 


0. 30 


0. 32 


6, 50 


3. 56 


0. 82 


1.48 


0. 0008 


0. 0010 


0. 0002 






6 




0. 030 


0. 32 


0. 32 


3. 95 


3. 42 


0. 87 


1. 50 


0. 0021 


0. 0005 


0. 0004 


2175 


m 




mm 


0. 030 


0. 32 


0. 32 


3. 95 


3.42 


0. 87 


1.50 


0. 0009 


0. 0003 


0. 0003 





^i!i-^\'-'X}t±m-^/^=^—t:^i^ii^mtmm(Dm^mitim\z.ii 19 #t p (Dmm^m 
K:^^icx #3000 i^-</K d3 j;t;?# 6 0 0 0 u^M^mm^±if^n\f\ 1 

15 u^ho si±<Dmmm^^m5iz.^-r. 
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^5 



Na 


(HRC) 








#3000 


#6000 


1 


38.2 


9.5 


O 


O 




2 


38.5 


7.8 


@ 


@ 




3 


39. 1 


8. 1 


@ 


@ 




4 


39.1 


9.2 


@ 


© 




11 


41.2 


15.5 


X 


X 




12 


39.8 


13.2 


A 


A 


itmm 



10 -c^^-efes„ 
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<tm<Dm^^Mgo±i$:t't^ic-^6^fj:m(DMg^^-r^mmicmm\^tcm. m 
4. mmj^^7tm^mm.m^t bT-g-**t-'5a^:«2*fcfiit^«3{cis^ 

15 5 . M g M-fbi^ff^^X^tD^S^f^i 6kPa~60kPa T'fe t) , ^iiX@c?D 
*^^{*0. 6 k P a 'b^^i-Sft^^ld^P>»^]S4^T'C5{prtL;{)^l]S 

6. Mg^-fb^felJ^^XSfClrJSV^TMgS (MgQxi) ^Al» (AIqxi) 
<^ AIqxi (mass ppm) /M g ox I (mass p p m) 

20 = 5 ~ 1 0 0 ^ a; 9 (^^M-rSIt^^ 1 d^bft*^ 5 *T-OfpItl,d^ 1 ^}j:|B 

7. ^^'^^(D}s/Lg(DWB\t. Mg-^^id^ma s s%-e2 0%^T (Of^-^ 
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FIG. 1a 
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FIG. 1c 
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FIG. 3a 
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FIG. 5a 




FIG. 5b 
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